Electrophysiological studies on embryonic heart cells in culture. Scorpion toxin as a tool to reveal latent fast sodium channel.
Trypsin-dispersed heart cells were obtained from 11-day-old chick embryos. After culture as unstirred suspensions in dimethylsulfoxide-containing medium, spherical aggregates of cells beating spontaneously and apparently synchronously for months were obtained. Two kinds of cell were characterized by electrophysiological recordings: (1) cells with a slow rate of depolarizing phase showing tetrodotoxin-resistant action potential and blocked by D 600 ('slow' cells); (2) cells with high value of rising phase which was strongly decreased by tetrodotoxin and in which D 600 provoked uncoupling of excitation-contraction ('fast' cells). Toxin II from Androctonus australis scorpion venom increased the duration of action potential, which was ascribed to a slowing down of Na+ current inactivation and enhance the maximum rate of depolarization, especially in slow cells. Effects were antagonized by tetrodotoxin in both fast and slow cells. Washing experiments confirmed the results of previous studies, namely that tetrodotoxin and scorpion toxin bind to different receptors. It is concluded that slow cells with tetrodotoxin-resistant action potential contain latent fast Na+ channels that are revealed (activated) by toxin binding to the membrane.